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TELEVISION RECEIVER MODELS

900 Series 920 Series
900 TV 10” Direct View (Mahogany) 920 TV
910 TV 10” Direct View (Bleached) 930 TV

1000 TV 12”’ Direct View (Mahogany) 1020 TV
1010 TV 12”’ Direct View (Bleached) 1030 TV

TABLE MODEL AM-FM RADIO & TELEVISION
RECEIVER

900 Series 920 Series
1100 TVP 10’’ Direct View (Mahogany)1120 TVP
1110 TVP 10°’ Direct View (Bleached) 1130 TVP
1200 TVP 12”’ Direct View (Mahogany)1220 TVP
1210 TVP 12” Direct View (Bleached) 1230 TVP
FOUR-IN-ONE CONSOLE TELEVISION RECEI-
VER WITH AM-FM RADIO & AUTOMATIC

921 TVP 10’’ Direct View (Mahogany)

1021 TVP 12” Direct View (Bleached)
FOUR-IN-ONE CONSOLETTE TELEVISION
RECEIVER WITH AM-FM RADIO & AUTOMATIC
RECORD CHANGER

UPPER LEFT
MODEL 900TV

UPPER RIGHT
MODEL 1020TV

LOWER LEFT
MODEL 1200TVP

LOWER RIGHT
MODEL 921TVP

.
A
OO

(0
Y
':

'I
(0
()
)

()

R

)

O

4
:i

GAROD RADIO CORPORATION --- 70 Washington St.,, Brooklyn, 1, New Yorl.: ;

Form #5102 Issue 1

Copyright 1949 BY GAROD RADIO CORP.




TABLE OF CONTENTS

Subject Page Subject Page
General Description 2  RF Tuning Unit (Sarkes Tarzian) 21
Installation Notes 2  RF Tuning Unit (General Instrument) 22
Operation - 2,3 Tube Placement Chart 23
Circuit Description 4-11 Voltage and Resistance Measurements 24
Alignment Instructions 12 - 14 RF Tuning Unit Schematic Diagrams
Chassis Top View (Left side) 15 (Sarkes Tarzian and General Instru.) 25
Chassis Top View (Right side) 16  Dial Cord Stringing Data 26
Chassis Bottom View (Transformer, Circuit Changes 26

Inductor, and Alignment Identification) 17 Complete Schematic Diagram 27 - 29
Chassis Bottom View (Resistor Ident.) 18 Parts List 30, 31
Chassis Bottom View (Capacitor Ident.) 19 Service Policy 32
RF Tuning Unit (RCA) 20 Warranty 32

GENERAL DESCRIPTION:

Series 900, 920, and 921 Televi-
sion Receivers listed on page 1 are similiar 28
tube Television Receivers using a 10’ or 12"
Picture tube. The table and Console Models are
offered ina mahogany cabinet finish and the

Consolette 10’ or 12’’ Models in mahogany only.

All receivers are complete in
one unit and are operated by the use of ten front
panel controls (3 dual). Features of the receivers
include: AM-FM reception from separate tuning
dial (900 Series round, 920 Series slide rule
type), full 12 channel coverage, FM sound system,
provision for external phono connection availahle
on all table models, Automatic Record Changer
single speed 1200 series, dual speed changer for
playing long playing or regular records Model
1200 and 921 Series; A-F-C Horizontal hold;
and reduced hazard high voltage supply.

INSTALLATION:

The installation instruction sheet
packed inside each receiver should be followed
in setting up a receiver. Th(\a picture tube is
shipped in a separate carton.

HIGH VOLTAGE WARNING

OPERATION OF THIS RECEIVER
WITH INTERLOCKED BACK COVER REMOVED
INVOLVES ASHOCK HAZARD FROM THE
RECEIVER POWER SUPPLIES. WORK ON THIS
RECEIVER SHOULD NOT BE ATTEMPTED BY
ANYONE WHO IS NOT THOROUGHLY FAMILIAR
WITH THE PRECAUTIONS NECESSARY WHEN
WORKING ON HIGH VOLTAGE EQUIPMENT.

PICTURE TUBE HANDLING PRECAUTION:

Extreme care should be used in
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handling the picture tube. This picture tube
bulb encloses a high vacuum and, due to its
large surface area is subjected to considerable
air pressure.

RECORD CHANGER DRAWER:

NOTE: Remove the copper plate
screw at the rear of cabinet before sliding open
the record changer drawer in setting up the
Console or Consolette Models for use.

OPERATION:

(A) TELEVISION-TUNING IN A STATION:
(Refer to Fig. 1 for 900 Series Operating
Controls and Fig. 2 for 920 Series).

1. Turn the SELECTOR SWITCH
knob to the “TELEV’”’ position.

2. Turn the ON-OFF, VOLUME
knob; a click will be heard, and the television
channel indicator will be illuminated. (The
television channel indicator isnot illuminated on
the Series 920 TV Receivers using the G. I.
Tuner). Advance the ‘“VOLUME’’ control to the
right (clockwise) about half way.

3. Turn the STATION SELECTOR
knob to the desired station.

4, Turn the CONTRAST control
fully counterclockwise.

5. Turn the BRIGHTNESS control
clockwise, until light is visible on the screen of
the Picture tube.

6. Turn the CONTRAST control
clockwise until activity or definite test pattern is
noted on the screen.

7. Adjust the FINE TUNING
control for best sound quality and VOLUME
control for suitable volume.

8. Turn the VERTICAL control
until the pattern stops moving up or down.



9. Turnthe HORIZONTAL control
until a picture is obtained and centered.

10. Adjustthe CONTRAST control
for suitable picture contrast.

11. Readjust the FINE TUNING
control after the receiver has been on for some
time for best sound quality.

12. When switching from one
station to another it may be necessary to repeat
steps 7 and 10.

(B) FREQUENCY MODULATION: A folded self-
contained dipole antenna is provided at the rear
of the cabinet for FM reception.

1. Turn the SELECTOR SWITCH
to the ““FM’’ position. The Television portion of
the receiver is made inoperative in this position
by switching off the B7.

2, Advance the VOLUME control
about half way.

3. Turn the RADIO TUNING
control knob slowly so that the dial pointer
indicates the frequencey of the desired F-M
station.

4, Rotate the RADIO TUNING
control back and forth in tuning in the desired
F-M station. Tune for best sound quality and
minimum hiss. When a station is properly tuned
in on this band, reception should be clear and
free from hiss.

5. Adjust the VOLUME control to
the desired listening level. The TONE control
may be used to adjust the quality of reproduction
desired.

(C) BROADCAST: A highly selective loop
antenna is providedin the cabinet of the receiver
for BROADCAST reception.

1. Turn the SELECTOR SWITCH

HORIZONTAL 3
> VERTICAL
PEAKING L 3 3 LINEARITY

HORIZONTAL

CENTERING VERTICAL

CENTERING

VERTICAL
SIZE

7 — FINE
CONTROL e TUNING

AM-FM TUNING
CONTROL VERTICAL
ConTRAST HOLD BRIGHTNESS

HORIZONTAL CHANNEL
BAND :
H SELECTOR
oD SWITCH

Model 900TV

to the ‘“BC’’ position. The STANDARD BROAD-
CAST or ‘“AM”’ portion of the dial is not to be
used.

2. Rotate the RADIO TUNING
control to the desired station on the dial.

3. Adjust the VOLUME and TONE
controls to the desired levels.

(D) RECORD CHANGER: (Applies to Consoles
and Consolette Models only).

1. Set the SELECTOR SWITCH
to the PHONO position. (Indicated by illumina-
tion of pilot lamp in changer compartment.

2. Open the Automatic Record
Changer compartment. The pickup cartridge is
automatically connected into the circuit for
phono operation. Follow the record changer
instructions accompanying each Console or
Consolette Receiver in setting up the record
changer for use.

NOTE: The 900 Series of Console
Television Receivers uses a Seeburg Model L
single speed record changer for playing standard
T8RPM 10 or 12”’ records.

The 920 Series of Console
Television Receivers uses a Webster Model
256 or General Instrument Model 700 FLP dual
speed record changer for playing standard and
LP records.

The Model 921 and 1021 Con-
solette Television Receivers usea Crescent
Model M355A, General Instrument Model 700FLP
or VM Model 400 dual speed record changer for
playing standard and LP records. Service
manuals are available on request.

The 900 and 920 Series of Table

VOL. CONT CONTRAST
ON-OFF SW.

TUNING HORZ BRIGHT
CONTROL HOLD NESS

Model 1020TV
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Model Television Receivers are equipped with a
““PHONO”’ outlet receptacle for use in connecting
a record player or record changer.

CIRCUIT DESCRIPTION: For ease inunderstan-
ding the basic operation of the Television AM
and FM portion of the receiver,a block
diagram is shown below. (Reference is also
made to the schematic diagram on pages 27, 28,
29).

TELEVISION-(A) RF TUNER

1. RCA R-F UNIT: The R-F unit
isa separate complete sub-chassis of the
receiver. On this sub-chassis are the R.F.
Amplifier (6J6), Converter (6J6), Oscillator
(6J6), Fine Tuning control, channel switch,
converter transformer and trap, R.F. converter
and oscillator coils and all their tuning adjust-
ments. The tuner provides operation on all
twelve of the present television channels.
The tuner functions to select the desired picture
and sound carriers, amplifies and converts to
provide at the converter plate,a pix I.F. carrier
frequency of 25.75 mc (900 Series) 24.75 (920
Series)and a sound I.F. carrier of 21.25 mc (900
Series) 20.25 mc (920 Series).’

Each of the 6J6 (V1) Push-Pull
R.F. Amplifier plate circuits employ a series of
inductances which may be considered as a
quarter wave section of a balanced transmission
line which can be tuned over a band of
frequencies by moving a switch shorting bar
along the parallel conductors.

The adjustable wave traps are
connected across the antenna input coil and may
be tuned to eliminate F-M interference en-
countered in some areas.

The 676 (V2) Push-Pull Conver-
ter grid line operates in a similiar manner and
is so arranged on the switch to provide coupling
between converter and R-F line.

The 6J6 (V3) Push-Pull Oscilla-
tor line in each plate is similiar except that
trimmer adjustments are provided for each
channel and the low frequency coils are not
Figure 8 windings.

The fine Tuning capacitor
provides approximately plus or minus 300KC
variation of oscillator frequency on channel 1
and approximately plus or minus 750KC on
channel 13,

The physical location of the
oscillator line with respect to the converter
grid line is such as to provide some coupling to

the converter grids. This coupling is augmented
by the link shown on the schematic and provides
a reasonably uniform oscillator voltage at the
converter grids over the entire tuning range of
the tuner.

The converter transformer at the
top of the tuner, is a combination picture I.F.
transformer, sound trap, and sound I.F. Trans-
former. The converterI.F. plate coil is enclosed
within the outer high ‘“Q’’ sound trap, thereby
the sound carrier is attenuated with reference
to the Picture carrier.

Alignment of the circuits
described above should be made in accordance
with the instructions on pages 8 and 9.

2. SARKES TARZIAN R-F UNIT:
This rotary switch type tuner is also a complete
sub-chassis when used with the receiver. On
this sub-chassis are mounted the 6BA6 R-F
amplifier, 6AG5 converter, 6C4 oscillator, fine
tuning control, channel switch, converter trans-
former, R-F converter and oscillator coils and
all their tuning adjustments. The tuner provides
operation on all twelve television channels. It
also functions to select the desired picture and

. sound carriers, amplifies and converts to provide

at the converter plate, a pix and sound I.F.
carrier, frequencies listed below.

HORIZONTAL HORIZONTAL
SIZE LINEARITY

Rear Panel Adjustments
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J
\
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Referringtothe schematic
diagram on page 27L1 is a center tapped iron
core balanced input antenna coil used for
matching a 300 ohm transmission line. It is also
used for the short circuiting of low frequency
signals which would otherwise be directly applied
to the control grid of the 6BA6. Coils L3 and L4
are shunted across L1 on the high frequency
channels. AGC voltage is applied to the grid of
the 6BA6 thru resistor R11 and by passed by
capacitor C13. The plate circuit of the 6BA6 is
connected to one switch wafer on which are
connected series inductances for all twelve
channels. Adjustment of the starting inductance
on channel 13 provides for correct bandpass
from channels 12 thru 7. Adjusting the inductance
of channel 6 provides for correct bandpass
from channels 5 thru 2. The same bandpass
adjustment procedure applies to the switch wafer
connected to the grid of the 6AG5 thru capacitor
CT7 and grid resistor R6. Capacitors C4, C6, and
C16 provide additional coupling which are
arranged to produce a 6 mc. bandpass on each
channel with damping resistors R5 and R12.
Transformer T1 in the plate circuit of the 6AG5
is a combination pix I.F. transformer, sound
trap and sound I. F. take-off transformer.

Two mycalex low loss switch
wafers on which are wired individual oscillator
inductances connected between the plate and
grid of the 6C4 oscillator comprises the

oscillator section. Each oscillator inductance
from channel 13 thru 7 is adjustable by correct
positioning of the singleturn solid wire induc-
tance. Adjustment of oscillator inductance from
channel 6 thru 2 is made with a brass screw
mounted in each coil. Capacitor C10 isolates D.
C.voltage from the switch. Capacitor C9
provides reasonably uniform oscillator injection
voltage to the converter grid over the entire
tuning range of the tuner.

The fine tandem tuning capacitor
is connected between the plate and grid of the
6C4. The variation of the fine tuning capacitor
varies between 1mec. on channel 2 and 3 mc. on
channel 13. Resistor R10 in the cathode of the
6C4 provides oscillator bias at all time.

3. GENERAL INSTRUMENT R-F
UNIT: Used in Series 920 Receivers. This
variable capacitance push-pull R-F tuner
consists of a complete sub-chassis easily re-
movable from the main chassis. On the tuner sub-
chassis are the R-F Amplifier (6J6), Converter
(676), Oscillator (6J6), fine tuning control,
variable capacitors, converter transformer and
trap, RF, converter, and oscillator coils for low
and high frequency channels, trimmer capacitors,
and adjustable wave traps. The tuner provides
operation onall twelve of the television channels.
It also functions to select the desired picture and
sound carriers, amplifies and converts to provide

IST SOUND IF vii |2M=IF] AM DETECTOR & E’\,
—{ 2ND SOUND F viz2 | o | DISCRIMINATOR AF Ave, Lvia AUDIO OUTPUT
LIMITER VI3 +Via vis
) PHONO INPUT
9912
'=”:=' >zl =
i<
RF AMR VI IST VIDEO IF V4 e
VIDEO DET.
MIXER V2 CE+ 200 VoES Ve ey A VIDEO AMR V9 SYNC SEPAKATOR
0SC V3 4TH VIDEO F V7 g & AMP. VIO
) AGC. | A |
SYNC PULSES o
T AFC.
|
1
FM. RF AMR V23 PRASE RO Z VI HOR. BLOCKING HOR. OUTPUT V19
L) Ly Amconv.vas e PHASE DET. VI7 0SC. & HOR. DAMPER V20,
F.M. CONV. V24 D.C. AMP. %we DISCHARGE VI8 H.V. RECTFIER V2I
VERT. BLOCKING
LOW \ RECT. V26 |—B + L oy VERT. OUTPUT
- 1
LOW V. RECT. V27 |—B - et %vez 3 Va2
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at the converter plate, a pix I.LF. carrier
frequency of 24.75 mc and a sound I.F. carrier of
20.25 mc. The tuner is shock-mounted by means
of rubber grommets from the main chassis to
minimize microphonics.

Referring tothe schematic
diagram on page 27. L1 is a center tapped iron
core balanced input antenna coil for matching a
300 ohm transmission line. It is also used for
the short circuiting of low frequency signals
which would otherwise be applied to the grids of
the 6J6 R.F. Amplifier. Two adjustable wave
traps are connected across the input coil and
may be tuned to eliminate interference from the
F-M band, (88 to 108 mc). AGC voltage is
applied to the grids of the 6J6 thru resistor R4
and bypassed with capacitor (C4).

The R-F amplifier consists of a
6J6 over-coupled twin-triode. Capacity neutra-
lization (C2) between plate and grid is employed.
In the plate circuits of the 6J6 are connected
separate low and high frequency inductances
switched between separate low and high
frequency tuning capacitors. A cam operated
switch is used, coupled with the channel detent
mechanism to switch into the circuit the
appropriate coil and capacitor for low or high
frequency channels. Trimmer capacitors on
each section of the R.F. amplifier variable
capacitors are used for adjusting to the correct
bandpass curve. To obtain the proper bandpass
curve for the low frequency channels damping
resistor (R4) is connected across inductance
(L2).

The converter consists of a 6J6
overcoupled twin triode and operates in a
similiar manner. Link coupling is used between
the converter and R.F. amplifier inductances to
produce at least a 4.5 megacycle bandpass on
each of the channels. Damping resistor R2 is
connected across 1.3 to obtain proper bandpass
on all low frequency channels. Since the grids
are fed in push-pull by both the signal and the
oscillator, the I.F. signals are in phase on the
converter plates so the two plates are connected
in parallel. The converter plate transformer
L8 is a combination picture I.F. transformer,
high ““Q’’ sound trap and sound I.F. take-off
transformer. The converter plate coil is
assembled within the outer coil form on which
is placed a high ““Q’’ resonant coil tuned by
means of an iron core to the sound L. F.
frequency. This high “Q’’ coil absorbs the
sound I.F. component from the primary and
attenuates it with relation to the picture channel.
The converter grids are connected in push-pull
and the two plates in parallel. Resistor R8 and
capacitor C4 connected at center tap of L3 and
L6 to ground forms a series resonant circuit to
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prevent I.F. feedback in the converter by
grounding its grids for I.F. frequency.

: A 6J6 twin triode connected in
push-pull as a negative resistance two terminal
oscillator is used. Plate to grid feed back is
provided by capacitor C5. Adjustable brass
screws are provided within the high frequency
(L7) or low frequency (L4) inductances. The
brass screws are adjusted at channel 13 and
channel 6. The heavy oscillator plates of the
variable capacitor are shaped to track at all
other channels.

The tandem fine tuning capacitor
provides a trimmer range of approximately1.75
mc on channel 2 and 5 mc on channel 13.

Link coupling from oscillator
inductances 1.4 and L7 to the converter grid
inductances 1.3 and L6 provides reasonably
uniform oscillator injection voltage and
converter bias at the converter grids over the
entire tuning range of the tuner.

FM SOUND I.F. AMPLIFIER AND DISCRIMI-
NATOR: A portion of the energy absorbed by the
sound trap circuit transformer on the tuner is
fed to the grid of the 6BA6 (V11) first sound
amplifier. Three 20.25 mc (920 Series) or 21.25
mc (900 Series) stages of I.F. amplification are
used to provide adequate sensitivity. The last
I.F. stage acts as a limiter. A conventional
balanced discriminator is used to demodulate
the signal. The discriminator bandwidth is
approximately 400 KC between peaks.

AUDIO AMPLIFIER AND SPEAKER: The audio
amplifier is a conventional system employing the
triode portion .of a 6T8 (V14B) high MU triode
amplifier capacity coupled to a 6K6GT (V15)
power output tube feeding a 6 inch P.M. speaker
for consoles and consolette

PICTURE I.F. AMPLIFIER AND DETECTOR:
The picture I.F. amplifier is different from the
conventional coupled amplifier. In order to
obtain the necessary wide band characteristic
with adequate gain, four stages of L.F.
amplification using 6BA6 pentodes of the remote
cut off type are used. The converter plate and
each successive I.F. transformer utilizes one
tuned circuit and each is tuned to a different
frequency. The effective Q of each I.F. coil is
fixed by the shunt plate load or grid damping
resistor so that the response product of the
total number of stagger tuned stages produces
the desired overall bandwidth and response
curve. Figure shows the overall shape of the
quintuple combination. The input grids of 6BA6
V4, V5, and V6 are returned to a common bus
to which variable gain control is applied; 6BA6



V7 operates at maximum gain. The cathodes of
the controlled tubes are left unbypassed to
minimize Miller effect. Transformer Al9 is a
bifilar winding which couples the last I.F. to the
video and AGC 6AL5 V8 2nd detector.

To align the I.F. system, the
transformers are peaked to the specified
frequencies with a signal generator. The
overall I.F. response is then observed by the

use of a sweep generator and oscilloscope.

Slight deviations from standard circuit Q are
compensated for with shifts in transformer
center frequency until the desired response curve
is obtained.

The I.F. response curve does
shift slightly as the contrast control is varied
due to Miller effect and some regeneration.
This effect is the change in tube input
capacitance as its gain is varied by grid bias
changes. The change of input capacitance causes
a slight detuning of the preceding I.F. trans-
former and a small shift in response shape
which is overcome by the proper setting of the
CONTRAST control.

Because the overall bandwidth of
the Picture I.F. system is maintained at 2.75
mc, one sound trap (on the tuner) is used, tuned
to the accompaning sound I.F. frequency as
described previously to attenuate the sound
carrier.

The picture second detector
consists of 1/2 of a 6AL5 (V8) whose plate is
connected to the secondary of pix transformer
Al19. The second detector load consisting of
peaking coil L.13 and R46 in the cathode circuit
provides a positive (sync going positive) video
signal. C52 serves as a pix I.LF. bypass
capacitor.

The AGC Detector is capacitively
coupled by (C50) to the secondary of Pix I.F. A19.
A negative bias is developed across R44 depend-
ing upon the signal strength developedacrossthe
secondary of Pix I.F. A19. This bias is applied
to the AGC bus through R45.C92 and C93 make-
up the proper AGC time constant. Auxiliary
manual control is provided by the contrast
control by injecting a DC negative voltage in
series with R36. This voltage causes more
diode current to flow thus increasing the voltage
drop across R45 which in turn'reduces the gain
of the pix I.F. chain.

VIDEO AMPLIFIER: This section of the
receiver serves to amplify the video output of
the second detector. The video amplifier consists
of a single 6AC7 (V9)direct coupled to the video
detector (V8). The 6ACT is cathode biased with

asmall bypass capacitor (C53) providing
degeneration of all but the higher video
frequencies. This results in high frequency boost
that appears as brightening of the fine detail
portions of a picture. The video output load
resistor consists of the parallel combination of
resistors R51 and R52. Additional plate
compensation is introduced by peaking coils L14,
L15 and their respective damping resistors R 48,
R49. The screen of the 6AC7 is returned to B£
150 volts thru series resistor R50. This allows
the screen voltage to drop when the control grid
swings positive under overload conditions thus
limiting the plate current to a safe value for
proper operation of the tube.

D-C RESTORER, SYNC SEPARATOR AND SYNC
AMPLIFIER: The video amplifier being an A-C
amplifier, the D-C component of the video signal
that represents the average illumination of the
original transmitted picture will not be passed.
Unless this D-C component is restored,
difficulty will be experienced in maintaining
proper picture illumination. For any given
picture, this average illumination could be set
properly by adjusting the BRIGHTNESS control.
However achange in type of picture would
require resetting the BRIGHTNESS control. The
D-Crestorer accomplishes this setting
automatically thus assuring proper picture
illumination at all times.

D-C restoration and syne
separation occurs between the grid and cathode
of the first half of V10. The video signal is then
coupled to the cathode of V10 by resistor R53
which allows this portion of the tube to act as
diode by virtue of the grounded grid, and the
signal developed across R56 providing the
necessary D-C reinsertion voltage for the picture
tube.

Additional sync separation takes
place in the plate circuit of V10 by virtue of
operation at reduced voltage. The clipped synec
pulses appearing at the grid of V10 (2nd half) are
negative in polarity and must be inverted before
they can be injected into the sweep oscillators.
The signal at the grid of V10 is sufficient to
drive the tube beyond cutoff and the signal is
again clipped and amplified. This removes all
amplitude variations between sync pulses due to
hum, noise etc., and appears with the correct
polarity at the plate of V10. ’

CATHODE RAY PICTURE TUBES:

(A) 10’’, The 10’ Cathode Ray
Tube (10BP4) used in all 900 and 920 series
television receivers employs magnetic deflec-
tion and magnetic focus. A magnetic type beam
bender is used to prevent the ion beam
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from producing a brown spot on the screen of
the picture tube. The inside and outside of the
flaring portion of the glass envelope are given a
metallic coating. The inner coating, which is the
second anode, is connected to the high voltage
supply. The outer coating is grounded by means
of two small springs on the Deflection Yoke
support. The capacity between the two coatings
is approximately 500 mmf and is used as a high
voltage filter capacitor. 10’’ aluminized tubes
(10FP4) when used do not require the use of a
beam bender.

(B) 12”’. The 12’’ Cathode Ray
Tube (12JP4) used in all 1000 and 1020 series of
television receivers is of the same type as the
10’ tube except for elimination of the beam
bender. The 12L.P4 when used requires the use
of a beam bender.

INTEGRATING NETWORK: The purpose of this
network is to separate the horizontal from the
vertical sync and to pass the vertical to the
vertical oscillator. Since the horizontal sync
pulse is of short duration (5 micro seconds) and
the vertical pulse is of much longer duration
(190 micro seconds), they can be separated by
an R-C filter which is responsive to wave shape.
The Intergrating Network which is such a filter,
is made up of resistors R106, R107 and capaci-
tors C74, C75. In operation the vertical sync
* pulses developed across L59 are integrated by
the integrating network which can be considered
as a low pass filter which bypasses the narrow
or high frequency horizontal sync but passes the
broad or low frequency vertical sync pulses.
The integrated sync pulse is then applied to the
low side of the vertical blocking oscillator
transformer T3 for triggering V22.

VERTICAL OSCILLATOR DISCHARGE AND
OUTPUT: The function of these circuits is to
provide a sawtooth of current of the proper
frequency and phase to perform the vertical
scanning for the picture tube. To produce such a
current in the vertical deflection coil, a
somewhat different shaped voltage wave is
required. Since the vertical trace is slow,
requiring about 16,000 micro-seconds, and the
vertical deflection coil inductance is small,
approximately 50 millihenries, the majority of
the voltage across the coil during trace is
across its resistive component. In order to
produce a linear change of current thru a
resistance,alinear change of voltage is
necessary.Retrace, however, must be
accomplished within the 666 microsecond verti-
cal blanking time and therefore requires a much
faster rate of change of current through the
deflection coil. During this retrace time, the
effect of its inductance becomes appeciable
because of the required fast rate of change of
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current. It is therefore necessary to apply a
large pulse of voltage across the deflection coil
in order to obtain rapid retrace. The composite
wave form required to produce a sawtooth of
current in the deflection coil is a sawtooth of
voltage with a sharp pulse. Tube V22 supplies
such a voltage.

(a) Vertical oscillator and
discharge: One half of a 6SN7 V22A, with its
associated components form a blocking
oscillator and discharge circuit with vertical
hold resistor R38 in the grid circuit as the
frequency adjustment and C113 as the discharge
capacitor. R10 and R110 are the charging
resistors thru which C113 charges during the
vertical trace period. Adjustment of R10
changes the amplitude to which C113 may charge

and thus serves as an adjustment of vertical
size.

(b) Vertical output: One half of a
6 SN7 V22B, with its associated components
forms the vertical output state. R8 is provided
as a variable cathode bias resistor and allows
adjustment of vertical sweep linearity.. Since
the grid control characteristic curve of V22B is
not a straight line over its entire range, the
effect of adjusting R8 is to produce slight
variations in shape of the sawtooth by shifting
the operating point of the tube to different points
along the curve. Since the slope of the curve
varies at these different points and thus varies
the effective gain of the tube, it is apparent that
adjustments of linearity affect picture size and
that such adjustments must be accompanied by
readjustments of the size control R10. Adjust-
ments of the size control affects the shape of
sawtooth voltage on V22A plate so that any
adjustments of vertical size must be accompanied
by readjustment of linearity.

The vertical output transformer
T5 matches the resistance of the vertical de-
flection coils to the plate impedance of V22B.
470 ohm resistors are connected across each
winding of the vertical deflection coils to
prevent ‘‘ringing’’ of the windings.

Vertical centering is achieved by
passing a direct current thru the deflection
coils. Center tapped control R9 permits rever-
sing the polarity of this current as well as
adjusting its amplitude. C13A and C13B are
effectively in series with each other and bypass
the resistance of the centering potentiomete.
These electrolytic capacitors are so arranged
(common positive) that at no time is D-C of
incorrect polarity applied across them.
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HORIZONTAL A.F.C. CIRCUITS, PHASE IN-
VERTER, PHASE DETECTOR, AND D-C
AMPLIFIER. These circuits are a radical
departure from the conventional systems used
for framing the picture in the horizontal direc-
tion. Their features are ease of operation,
stability and noise immunity.

* The sync signal applied to the
grid of the sync phase inverter 1/2 of 6SN7
V16A, is partially differentiated by C67 and R84
where equal resistances R85 and R86 provide
loads for phase inversion of the applied signal.
The two output signals of equal amplitudes and
opposite polarities are connected to plate and
cathode of separate diodes of 6AL5 (V17) thru
C68 and C69. A source of horizontal oscillator
output voltage such as that appearing at termii
output voltage such as that appearing at termi-
nal five of the horizontal output transformer
secondary, is integrated to a sawtooth and applied
to the remaining cathode and plate of the 6AL5
V17 Phase Detector.

Resistors R88 and R89 have equal
and opposite voltages applied across them when
the horizontal oscillator is in phase with the
incoming sync signal. If the phase of the pulse
changes with respect to the sine wave the top
diode will produce more voltage across R88 than
the bottom diode produces across R89. Thus, the
voltage across the two will be positive or the
reverse condition can exist. It is obvious that
the output of the phase detector V17 can swing
from positive thru zero to negative dependent
upon the phase relation of the syncronizing
signal and the oscillator. This D-C output is
applied to the grid of D-C amplifier V22B 1/2
of 6SN7 and amplified. The amplified D-C
voltage is then utilized to correct the horizontal
oscillator frequency by altering its bias and
bring the oscillator back into the correct phase.
Capacitor C107 and resistor R93 connected
between plate and grid of V16B serve to provide
the proper time constant for ‘‘pull in’’ time.

HORIZONTAL OSCILLATOR AND DISCHARGE:

The function of this stage is to produce a saw-
tooth voltage for use in the horizontal sweep
circuits. One-half of a 6SN7GT V18 is used as a
blocking oscillator with C70 R95 R94 and R3A
having the greatest frequency determining effect.
The oscillator is manually set close to horizontal
frame frequency by hold potentiometer R3A
where the output of the dc amplifier then takes
control of bringing the oscillator back into
phase.

The grid of oscillator V18is
directly connected to the discharge triode 2nd

half of 6SN7 (V18) which discharges capacitor
C71 thru resistor R99. The horizontal peaking
circuit consists of C73, horizontal peaking
control R5 and resistor R103.

HORIZONTAL OUTPUT,HORIZONTAL
DAMPER AND HIGH VOLTAGE SUPPLY:

The operation of these two circuits is so inter-
connected that it is necessary to discuss them
simultaneously. The function of the 6BG6G out-
put tube V19 is to supply current of the proper
wave form to the horizontal deflection coil in
order to provide horizontal scanning for the
picture tube. The function of the horizontal dam-
per V20 is to stop oscillation of certain compon-
ents at certain times and thus help provide a
linear trace. Other functions of these circuits
include utilization of energy stored in the hori-
zontal deflection coil to energy stored in the
horizontal deflection coil to furnish retrace and
picture tube high voltage. The horizontal damper
circuit also recovers some of the energy from
the yoke kickback and uses it to help supply the
plate power requirements of the output tube.

In operation the visible portion
of the horizontal trace is approximately 53
microseconds in duration. Although the induc-
tance of the horizontal deflection coil is in the
order of 8 millihenries, at the horizontal sweep
frequency, the reactance of the coil predomi-
nates over its resistance. This is a different
case than that encountered in the vertical
deflection system and so a different method of
operation must be used. Horizontal blanking is
approximately 10 microseconds in duration.
During this time, the picture tube beam must be
returned to the left side of the tube, the trace
started and made linear. In order that all this
be accomplished within the horizontal blanking
time, only 7 microseconds can be allowed for
the return trace. In order to obtain such rapid
retrace, the horizontal deflection coil, output
transformer and associated circuits are designed
to resonate at a frequency such that one half
cycle of oscillation at this frequency will occur
in the 7 microseconds retrace time limit.

During the latter part of the
horizontal trace, the output tube conducts very
heavily and builds up a strong magnetic field in
the deflection coil and output transformer.
When the negative pulse from the horizontal
tube is applied to the output tube grid V19, its
plate current is suddenly cutoff and the magnetic
field in the transformer and deflection coil
begins to collapse at a rate determined by the
resonant frequency of the system. Actually the
system is shock excited into oscillation. Since
the output tube is cutoff and the voltage gener-
ated by the collapsing field in negative on the

PAGE 9



horizontal damper tube plate so that it is non-
conductive, there is essentially no load on the
circuit and it oscillates vigorously for one half
cycle. If the horizontal damper tube were not
present, the circuit would continue to oscillate.
This condition, however, is not permitted. One
half cycle of oscillation is permitted because at
the end of such a time the current in the
deflection coil has reached a maximum in the
opposite direction to which it was flowing at the
end of the trace period. This reversal of the
direction of flow of current was the requirement
for retrace and it was accomplished in the
alloted 7 microseconds.

Now that retrace has been
completed, it is necessary to start the next
trace. The energy which was placed in the
deflection coil by the output tube in the later
part of the last trace has not been dissipated.
During the one-half cycle of oscillation retrace
was accomplished with very little loss in energy.
The field in the coil was merely reversed on
polarity. So, at this point, a strong field exists in
the deflection coil. As mentioned previously, if
the coil were not damped, it would continue to
oscillate at its natural frequency. To prevent
such an oscillation the horizontal damping tube
is brought into action. This tube is in a modified
damper circuit which is effectively connected
across the horizontal deflection coils.

In the oscillating circuit, the
current in the deflection coil lags the voltage by
approximately 90 degrees and when the current
has reached its maximum negative value, the
voltage across the coil being 90 degrees ahead,
has begun to swing positive. When the voltage on
the horizontal damping tube plate becomes posi-
tive with respect to the cathode, it begins to
conduct heavily. This places such a load across
the deflection coil that it cannot oscillate.
Instead the field begins to decay at a rate
permitted by the load which the damper tube
placed on the coil. The circuit constants are
such that this decay is linear and at a rate
suitable for the visible trace. If no additional
energy were fed into the coil the field would fall
to zero and the picture tube beam would come to
rest in the center of the tube. It is therefore
necessary to have the output tube begin to supply
power to the deflection coil before the energy in
the coil is completely dissipated. Although the
currents supplied by the output tube and by the
decaying field are curved at the cross over point,
together they produce a coil current that is
linear. By the time the beam has reached the
right side of the picture tube, the output tube is
conducting heavily and has built up a strong field
in the transformer and coil. At this point, the
output tube is again suddenly cutoff and the
process repeated,

PAGCE 10

The 6BG6G (V19) plate voltage is
supplied through the 5V4G (V20) which is con-
ducting over the major portion of the trace.
Capacitors C110 and C111 are charged during
this period and this charge is sufficient to supply
the 6BG6G plate when the 5V4G is not conducting.
The charge is placed on these capacitors by the
receiver b/ supply and the current from the
collapse of the field in the horizontal deflection
coil. The charge placedon these capacitors by the
coil kick-back is therefore in addition to that
from the b/ supply and thus the capacitors are
charged to a voltage greater than the b# supply.
This permits operationof the 6BG6Gat a higher
voltage than is obtainable from the receiver
power supply and produces an increase in the
system efficiency by saving energy that would
-otherwise have been wasted.

During the trace period, the
voltage across C111 varies due to the charging
by the horizontal kick-back transformer and
discharging through the 6BG6G output tube. This
rise and fall of voltage constitutes ana-c “‘ripple’’
in the plate supply of the output tube. By shifting
the phase of this ripple with respect to the tube
place current requirements, slight variations of
plate characteristics are obtained. Horizontal
linearity coil L17 and C110 constitute a phase
shifting network. The horizontal linearity coil
L17 is variable by means of an adjustable iron
core, and is provided to effect small improve-
ments in horizontal linearity. Counterclockwise
rotation of the adjustment screw causes the
second quarter of the picture to stretch and the
first quarter to crowd in size.

Horizontal peaking control R5,
determines the ratio of high peaking and saw-
tooth voltage on the grid of the grid of the output
tube and thus affects the point on the trace at
which the tube conducts. Clockwise rotation of
the control increases picture width, crowds the
right side of the picture and stretches the left
side.

Horizontal size coil L16 is
provided to vary the output and hence the picture
width by shunting a portion of the horizontal
kick-back transformer T4 secondary winding.
Clockwise rotation of the size coil adjustment
screw increased the picture width and causes the
right side of the picture to stretch slightly.

HIGH VOLTAGE POWER SUPPLY:- The picture
tube high voltage supply is unusual in that the
power is obtained from the energy stored in the
deflection inductances during each horizontal
scan. When the 6BG6G plate current is cutoff by
the incoming signal,a positive pulse appears on
the horizontal kick-back transformer T4 primary
due to the collapsing field in the deflection coil.



This pulse of voltage is stepped up, rectified by
V21 1B3GT, filtered and applied to the second
anode of the picture tube. Since the frequency of
the supply voltage is high (15,750 cps), relatively
little filter capacity C91 is necessary. Since the
. filter capacity is small, the stored energy is
small. The high voltage supply is made less dan-
gerous by current limiting resistor R105.

LOW VOLTAGE POWER SUPPLY:- The low
voltage power supply consists of two individual
rectifier circuits to provide 150 volts d-c and
400 volts d-c. The 150 volt supply uses a 5Y3GT
V2Tas a full wave rectifier with C4 as the input
capacitor.Choke L2 and C5 complete the filtering.
The 150 volt supply is normally connected to the
sound portion of the receiver and in addition is
switched to the television, FM or AM circuits
depending on the position of the bandswitch.

Power for the deflection circuits
and audio amplifier is derived from a 5U4G V26
full wave rectifier operating into a condenser
input filter C1 and C2 connected in series to
sustain the surge voltage. Filter choke L2 and
C3 complete the filtering.

AM-FM TUNER:- The AM-FM tuner which is
part of this television receiver is a separate
sub-chassis. On this sub-chassis are the 6BE6
(V25) AM converter, 6BA6 (V23) FM RF Ampli-
fier, 12AT7 (V24) twin triode FM mixer and
oscillator, AM and FM I.F. transformers, AM-
FM variable tuning capacitor, FM antenna, RF
and oscillator coils and AM oscillator coil.
Switching of circuits from AM to FM is accom-
plished by means of a four wafer band switch
which selects TV, FM, AM and Phono circuits.

The AM FM tuner comprises two
individual superheterodyne circuits. The
conventional superheterodyne circuit isused for
AM, and the limiter balanced discriminator
circuit used for FM.

FM circuit description- (Band
switch in FM position) The incoming FM signal
is picked up by the self-contained folded dipole
antenna L.21 which is connected to the balanced
300 ohm broad band antenna transformer A18,
the secondary of which is connected to the grid
of V23. The plate circuit comprises RF choke
L23 and coupling capacitor C80. The grid circuit
of the converter V24A is tuned by inductance L26
and RF section of the variable capacitor. The
plate circuit of the converter is tuned by I.F.
transformer 1.28. The grid circuit of transformer
L28 is connected to the grid of I.F. tube 6BA6
V11 through the band switch. AVC voltage is
applied to the 6BA6 FM R-F amplifier tube V23
through the low side of the secondary transformer
L22.

The oscillator section of the
12AT7 twin triode V24B uses a Colpitts circuit
operating above the carrier frequency. The
oseillator comprises oscillator coil 124, one
section of the variable tuning capacitor, fixed
capacitor C90, coupling capacitor C85 and grid
resistor R118. RF choke L.28 in the cathode of
the 12AT7 is returned to ground. RF choke C27
and capacitor C87in the heater center tap of the
oscillator maintains stable operation over the
FM band.

AM Circuit Description-The
broadcast band employs a conventional circuit
using a high impedance loop antenna 1.29 which
is coupled to the input grid of the 6BE6 V25. The
plate circuit of the ‘converter is tuned by L.F.
transformer L31 and connected to the grid of the
6BA6 sound I.F. through the band switch. AVC
voltage is applied to the low side of the loop by
filter resistor R121 and bypass capacitors C114
and C115.

The oscillator section of the 6BE6
converter uses a conventional Hartley circuit
comprising a cut plate section on the variable
capacitor, oscillator coil L30, coupling capac-
itor C88 and grid resistor R119.
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ALIGNMENT INSTRUCTIONS

0 any evision recelver o Seri ple gnime;
all nt data on the 520 Series should be used. o8 require complete reall Sh
1 R Y TTE AL

Remove horizontal oscillator tube (V18) to disable high voltage

Connect output meter acrose the voice coll and leave connectea L;ntll all st
bro?dcast alignment are completed. When using the output meter the volume com:f-g?. g;oﬁ?g be at
maximum and the output of the signal generator should be Kept as low as possible.

Use an insulated allgnment screwdriver for adjusting,

Waveforms shown may be inverted depending on the number of amplifier stagee used in the

oscilloscope.
AM IF ALIGNMENT
DUMMY SIGNAL SIGNAL | BAND RADIO
‘GENERATOR SWITCH OUTPUT
JANTENNA [ BEGUENCY| “Pos" | st METER | ADIUST i
1|.1 MFD, [High side to Pin| 455KC AM 1650KC Across Al,A2, | AU
5 djust ror maximum out-
leo;iggtgowdsl (Hggn;lat— Zghce A3;A4' put at voice cofl.
chassis. G
. FM IF ALIGNMENT USING FM SIGNAL GENERATOR AND OSCILLOSCOPE
DUMMY SIGNAL .GEN. | SIG. GEN.| BAND
GENERATOR | FREQUENCY [FREQUENCY| swiT: CONNECT
ANTENNA| ~ "OUPLING. | 900 SERIES |920 SERISS| o SCOPE'\ | ADART AR
2/.01 MFD|High side to Pl 21.258MC 20.25MC FM vert:
(g %gid) of (1MC sweep)(11MC Sweep, tgrP}:(l::% m.)ut :g’ﬁg' gtalijusp;rggirsg?metri-
12AT7. Low siae| Marker atMMarker at Ground to A9:A10 mum anrp;litlide wi 13
y to chassls near| 21.25MC 20.25MC chassis. Fr[?rker at peak. See
3|.01 MFD Y . \ ertical Jnput|All Bl
to Point > .
Ground to
is
4[.01 ¥FD i = » = %c&l nput]A12 Adjust for "s® curve
to Point & with marker at center.
Ground to Check All for maximum
chassls. stralghtness of dia-
Eona] line. See Fig.
20,25 MC
ALTERNATE FM IF ALIGNMENT USING VTVM 920SERIESN
DUMMY SIGNAL SIG.GEN. [ SIG.GEN. | BAND CONNECT
GENERATOR FREQUENCY F! Y 'CH
COUPLING 900 SERIES 920 SERIES swnr,rs VivM (DA iy
2| .01 ITD“{ h side to Pl 21.25MC | 20.26MC FM DC proge to A5,A6, | Adjust for maximum
7 (grid) of Unmodu-  |(Unmodu- Point @ .Com- | A7,A8, | deflection.
12AT7. Low side| 1lated) lated) mon to chassis| A9,A10
to chassis near|
L
X 4 L DC probe to ALl b
Point ) .Com-
)
L T w DC proge to A Adjust Tor zero. Tﬁﬁi FIG.2
Point & .Com- point must be between
mon toYchassis a positive and nega-
tive peak.
AM & FM # ALIGNMENT
SIGNAL SIGNAL BAND RADIO
DUMMY,|  GENERATOR  |GENERATOR| SWITCH DIAL QUIFRUT | Abyust REMARKS
|__POS.
5 Connect to locp | 1800KC A 1600KC Across A13 Adjust for maximum out-
of 2 or 3 turns. |(Modulat- voice put. Be sure dlal pointer|
[Radlate signal ed) co1l is set properly as shown
into receiver in prealignment instruc-
100D, tions.
6 W TB00RC N Tune Tor max " LA AdJust Tor maximum output)
(Mogl)ﬂat— imum output.
£
CONNECT
VIVM
o|2-1509 [Rcross FH ant. [ 108.5C | FM [Tuning cap. |DC probe [Al5  |AdJuet Tor maximum de-
carbon |terminalswith (Unmodu- fully open. 0 Point flection.
res. ' |1502 in series lated) .Common
. d. o chaesid
a 87.0MC w Tuning cap. K16 AdJust Tor maxisum ce-
(Unmodu- fully clused flection. Repeat Steps
lated) 7 & 8 until no further
lmprovement is noted.
ol ® ¥ SOIC ¥ Tune to sig- 2 Al7, Aﬁﬁusf Tor meximum ge-
(Unmodu- nal, Al3 flection.
\ lated)
VIDEO IF ALIGNMENT USING VTVM
SIGNAL SIG. GEN. SIG.GEN.
DUMMY | GENERATOR | FREGUENGY NCY| channg | CONNECT | s REMARKS
COUPLING 900 SEREES 920 SERES vivM
10|Direct |High side to 24.2MC 23.2C 8 Across 68008 |Al® Adjust for maximum
either side of - resistor in deflection.
R129. Low 21de A grid of 6AC7,
to chassis. Point ) .
11|Direct 9 22.6MC 21.6MC 8 » A20 ok
12|Direct P 25.6MC 24.61C 8 13 A21 »
13|Direct o 26.6MC 25.6MC 3 ¥ A22 ¥
14|Direct » 22.8MC 21.8rMC 8 " AZ3 »
15|Direct ¥ 21.25MC | 20.25MC 8 . Az4 Adjust for minimum
deflection. Use freq.
identical to that
used for FM IF Align-|
ment.
VIDEO IF ALIGNMENT USING FM SIGNAL GENERATOR AND OSCILLOSCOPE
IT signal generator having 10MC FM sweep and oscilloscope are available, the visual che
in Step 16 should be performed. Otherwise continue with Step 31. Do not attempt RF Alignment
| without sweep signal generator end oscilloscope.
DUMMY SIONAR  |FREGLENCY [FREGUENCY| cHaNngL | CONNECT | apuugr REMARKS
GENERAT
anrenna|  GERERATOR | COOSERIES |a20 SERES Scone
6 | SO00MF|High side to 24MC 23MC 8 Vertical input] A19,A20| Adjust for pattern
sl Pi%hll of 1st 6MC sweep) (8MC to Point<®. |A21,A2 as shown in Fig. &.
Sound IF Amp. or mark- | sweep) Ground to A3 The video carrier
(V1l). Low ers see [For mark- chassis. Shmérlld sgr half-way
1s|Fig. 3. lers see up the slope as
Alde boscisain Fie Fig. 3. shown. Only slight
adjustment of any
slug should be nec-
essary.
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TV RF ALIGNMENT

Do not attempt alignment of the tuner uniess It 1S known to be out of alignment and all TV
IF (Sound & Video) adjustments have been made. The signal generator lead should be terminated
with a carbon resistor equallto the output impedance of the signal generator (usually 50 ohms).
& a 100 ohm carbo! esistor e h ea ead 4) he antenns erminals

TV RF ALIGNMENT (RCA TUNER)

SIGNAL SIGNAL MARKER
ANTINNA|  GENERATOR | GENERATOR | GENERATOR [ CHANNEL | ONNECT | apjust REMARKS
COUPLING FREQUENCY | FREQUENCY
17/1002 in|TV antenna 177MC 175.25 7 Vertical input| A25,A26 Waveform should be
series |terminals. 10MC sweep| 178.75 to Point in | A27,A28] approximately as
with Connect series wi shown in Fig. 4.
each loosely 10KR. (Access- Markers should be at
lead. to either) ible through more than 70% of
antenna hole in side peak amplitude and
terminal. of chassis.) dip in center should
Ground to not exceed 30%.
chassis.
2a]iA % 183MC 181.25 8 » ud Check Tor markers at
y 10MC sweep| 185.75 greater than 70%,
and not more than
30% dip in center.
Make slight readjustd
ments of A25,A26,A27
& A28 1f necessary.
L i 1BOMC 187.25 ] ¥ ¥ >
10MC sweep| 191.75
20| * i lmlésﬁf 193.25 10 v ' 5
sweepl 197,75
o ] " 201MC %ggsg 11 L ¥ »
10MC swee .
22l . O '2_265.'33 = T v v
10MC_sweep| 205,75
23 " ¥ 213MC 211,25 13 * » 5
10MC sweepl 215.75
24 echeck Steps 17 to
23 and make slight
adjustments 1f nec-
essary.
265|100 In|TV antenna 85MC 83.25MC 6 Vertical jnput|A29,A30 [ Waveform should be
serles |terminals. 10MC sweep| 87.75MC to Point in | A31,A%2| approximately as
with series with shown in Fig. 4.
each 10KR. (Access- Markers should be at
slde ible through more than 70% of
hole In side peak amplitude and
of chassis.) dip in center should
Ground to not exceed 30%.
chassis.
/| L k! 79MC 77.251C 5 < ' Check for markers at
10MC sweep| B81.751C generator than 70%,
and not more than
30% dip in center.
Make slight readjust-
ments of A2S5,A30,A31
and A32 if necessary
v el 68IC 67 .20lC 4 b y
10MC sweep| 71.75MC
28] ¥ » léﬁ 61.%511(: 3 o L7 o
QECJV&&RM
28 " ¥ smm SS%SMC 2 B L *
10MC sweep| 59.75MC
30| Rechieck Steps 25 Lo
28 and make slight
adjustiuents 1f nec-
essary.

OSCILLATOR ALIGNMENT

Set fine tuning control to a position approximately 140" from its full counter-clockwise
position. This aligns the holes in the drive disc with the adjustment screws on the oscillator
switch wafer. Do not chunge this setting during entire oscillator alignment.

All oscillator adjustment points except A33, A34, A4l and A42 are found directly behind the
laggetholg in the bandswitch dial string drum. Insert screwdrivar through this hole to make
adjustments.

SIGNAL SIGNAL
DUMMY CONNECT
GENERATOR GENERATOR | CHANNEL ADJUST REMARKS
ANTENNA COUPLING FREQUENCY ViVM ‘
31[1002 in|TV anterna terminals| 215.76MC| 13 DC prope to A33 or |Adjust for maximum de-
series Point .Commer] A34 flection. Signal generator|
with to chassis. frequency must be set
each very accurately.
lead
2| " X 209.75MC| 12 o A35 o
33 " Ly 203.75MC| 11 . A36 b
34 " A 197.75M| 10 5 A37 H
3| " ® 191.75Mmc| 9 by A38 i
BeHCE 8 185.75mc| 8 % A39 L
a7y " 175.751MC| 7 ' A40 .
zg| " . X 87.75MC 6 3 A4l or L
A42
3 " \d 81,75MC 5 s A43 .
40| * " 71,75MC 4 L A44 .
41 » i 65.75MC 3 " A45 "
42| " 2 59.75MC | 2 " A6 0
WAVE TRAP_ ADJUSTMENT

Wave traps A47 and A48 are used for speciflic t ypes of interference, and their align-
ment will depend on the type interference encountered.

With the recelver tuned to the channel being interfered with, A47 and A48 should be
adjusted for minimum interference. The two slugs should be set in approximately the

same position.

/"V‘T
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/ TV OSC. ALIGNMENT CTARZIAN TUNER)

Set fine tuning control at the center of 1ts range. The oscillator adjustuents In this tuner
are inagependent so only those channels which are out of allgnment need be adjusted. The RF and
mixer lines are very stable and normally should never require adjustment.

DUMMY oEyer e CONNECT
GENERATOR GENERATOR | CHANNEL ADJUST REMARKS

ANTENNA COUPLING FREQUENCY VIVM

17| 2-1002 |Antenna terminals 215.75MC| 13 DC prohe to 449 Expand or compress coll
carbon (Unmodu~- Point . Commor] for maximum deflection.
res. lated) to chassis. Signal generator freq.
(See must be set very-accurate
above) 1y.

18 @ W 200.76MC| 12 A A50 "

9 " . 203.75MC| 11 " 451 =

SOMF =N " 197.75MC| 10 W ASZ .

2l * X 181.75MC| 9 * A53 %

bl (g ! 185.79MC 8 . A4 ¥

o ® 179.78MC] 7 < ASS 5

24 " » 87.75MC 6 ¥ AS6 Adjust for maximum deflec+

tion.

25 " u 81.75MC S # AS7 *

28} % " 71.75MC 4 " ASB »

T 2 65.75MC 3 » ABS "

28; " it 59.75MC 2 i A80 *

TV RF ALIGNMENT CGEN. INST. TUNER)

Set fine tuning control to the center of 1ts range during adjustments. Short the low end
of R146 to chassis.
Use the synchronized sweep voltage from the sisnal generator for horizontal deflection.
SIGNAL SIGNAL MARKER
(DUMMY | GENERATOR | GENERATOR (GENERATOR | CHANNEL | “Qgpe | ADIUST REMARKS
COUPLING FREQUENCY | FREQUENCY
17 2-100@ | Antenna terml- 21211C 211.25MC| 13 Vert. Amp. to |A61,A62|Adjust for response
carbon | nals. (10MC sweep)é15.75MC Point .Grourd|A63,A64 |approx. as shown in
res. to chassis. Filg. 4 with markers
(see more than 70% of peak
above) amplitude. Keep the
RF and mixer trimmer
pairs in approx. the
same relative posi-
5 tion.
i : oo Ly 17711C 175.20MC| 7 2 A65,A06|Adjust rings for wave
(1oMC 176 . 75MC form per Flg. 4.
SWeeD
bz} % 183MC 131.25MC| 8 o Check response on all
Q : 185, 781C channels. Slight ad-
137.25MC 9 justments of A61, AS2)
151 .75MC AB3, AB4, AB5 or A66
193.25MC| 10 may be required to
&197 . 75MC obtain optimum re-
16G.25MC 11 sponse for all channdd
)% . 7511C
. o 1<
§ (10MC sweepj&209 . 75MC
20 " » 85MC 83.25MC [¢] % AG7,A00|Adjust Tor response
(10MC sweep)] 87.75MC A6G, A70 approl)lc. as shown in
Flg. 4.
214 o 79MC 77 . 251 5 T Check response on all
10 31, 75MC channels. Slight ad-
BHM &7 .25MC 4 justments of A87, A6GB
W 7 SMC ABS or A70 may be re-
63MC 81.25MC 3 quired to obtain op-
ee&65.75 timum response for
S7MC 55.25MC 2 all channels.
(101 54, 75MC
TV O0SG. ALIGNMENT CGEN.INST. TUNER)
DUMMY SIGNAL SIGNAL CONNECT
GENERATOR GENERATOR | CHANNEL ADJUST REMARKS
ANTENNA COUPLING FREQUENCY YIVM
5 24 2-1008 | Antenna terminals. 215.75MC 13 DC proQe to A71 lAdjust for maximum deflec-
carbon Point .ComI tion. -
res. S,
i ¥ 87.75MC 6 A72 s
24: i o £ Check to see that all
other channels are received
well within 1imits of fine
tuning cecntrel. If not,
some compromise may be
made using A7l for channels
through 13 and A72 for
- channels 2 through 6.
WAVE TRAP ADJUSTMENT
wave traps A47 and A48 are used for specific types of interference, and their alignment
will depend on the type Interference encountered.
With the receiver tuned to the channel being interfered with, A47 and A48 should be
adgxlxitizgd for minimum interference. The two slugs should be set in approximately the same
DO! n.
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HORIZONTAL HOLD CHANGE

-

OLD CIRCUIT

NEW REVISED CIRCUIT — 920 SERIES

%

MICROPHONICS IN GENERAL INSTRUMENT TUNER:

.

.

¥

The oscillator tube in this tuner is speclally selected for low microphonism. Should microphonics be experienced

it is suggested the mixer and RF tube be tried as an ¢scillator. If these tubes are also microphonic, try other 6J6
tubes until one is found that 1s satisfactory.

% SR LINE FUSE:

I A BAG-3 Ampere fuse has been added in series with the line. The fuse is located near the output transformer (T8)

¥ 7 - under the chassis. To galn access to the fuse remove the bottom cover rrom the cabinet. The fuse 1S mounted in a clip
T Tuse holder.

INSUFFICIENT HORIZONTAL SIZE: p

If difficulty is experienced in obtaining sufficlent horizontal size in the 920 series, add a 270 MMF, 2000 WVDC

»
mica capacitor between terminals 4 and 5 of the horizontal output transformer (T4). If this part 1s not available
2 - 560 MF, 500 V. mica capacitorsconnected in series may be used. R
R &
l 1
~

X =

s )

\-I \\/'
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3 1/2 TURNS

e
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CHANNEL INDICATOR DIAL STRINGING
(900 SERIES)

SN

MODEL 920 SERIES DIAL STRINGING

¢
TUNING DIAL STRINGING
(900 SERIES)
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SERVICE POLICY

When returning radio and TV units to the factory, or parts for the purpose of repair or
replacement, the following procedure will have to be followed in order to insure the best, fastest

~ and most satisfactory compliance with your service and part replacement requests:

1. Ask for proper authority from the Garod Service Department before any returns are
made, and in so doing you will list the amount of material you want to return and the exactrea-
son for doing so.

2. Upon receiving your request, we will promptly return our Material Return Authorization
Form, including shipping instructions. This form will also automatically assign a number to the
shipment which you are returning; a very important factor, in that, it gives us both a mutual re-
ference in any correspondence regarding shipments made.

3. In packing material for return shipments, a great deal of care should be taken in ﬁer
to insure the merchandise being returned against further damage due to sloppy or careless pack-

ing. This care is of particular importance when the return of TV units is necessary.
In packing TV units for return, the following precautions should be taken:
1. Make sure that all shipping bolts are replaced, securing the chassis to cabinet.

2. Secure all adjustable components, such as focus coils, deflection yokes, etc., by means
of the wing nuts which we employ in mounting.

3. Under no condition whatsoever should the Cathode Ray tube or Kinescope be shipped
mounted in the TV unit. This tube, if its return is necessary, should be packed in the original car-
ton supplied by the manufacturer, and shipped separately.

4. In the event that shipment of a TV chassis only will be made, the above stated precau-
tions will have to be taken. In addition, however, as suitable carton or crate will have to be sup-
plied to substitute the natural protection afforded by the cabinet.

Compliance with this form will completely eliminate any question as to proper disposition
of any returns, therefore insuring prompt and efficient action in their replacement of repair.

WARRANTY

We warrant each new radio product manufactured by us to be free from defects
in material and workmanship under normal use and service and agree either to remedy any
such defect or to furnish a new part, at our discretion, provided the defective unit is
delivered to us, intact, for our examination, with all transportation charges prepaid to our
factory depot, within ninety (90) days from the date of delivery to the original purchaser,
and furthermore that this examination shall disclose to our satisfaction that the unit is thus
defective. 4

This warranty shall not apply to any of our radio products which have been
repaired oraltered in any way so as, in our judgment, to affect their stability or reliability,
nor which have had the serial number altered, effaced, or removed. Neither shall this
warranty applyto any of our products which have been connected otherwise than in
accordance with the instructions furnished by us.

This warranty is expressly in lieu of all other warranties expressed or implied,
and of all other obligations or liabilities on our part,and we neither assume, nor authorize
any representative or other persons to assume for us, any other liability in connection with
the sale of our radio products.

GAROD RADIO CORPORATION --- 70 Washington St.,, Brooklyn, 1, New York

Courtesy of Bob Dobush




